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TIS 30-2542(1999) 

Unofficial Translation 

Thai industrial standard 

For 

Nitrous Oxide for Medical Use 

1 .Scope 

1.1 This standard specifies requirements and analysis of nitrous oxide for medical use. 

2. Definition 

For the purpose of this standard, the following definition applies. 
2.1 NITROUS OXIDE FOR MEDICAL USE, hereinafter referred to as "NITROUS 
OXIDE": Dinitrogen monoxide in gaseous or liquid form with characteristic 
odour, being noncombustible but support combustion, having chemical formula as 
N 2 0, intended for medical use. 

3. Requirements 

3.1 General requirement 

Nitrous oxide shall be colourless. 

3.2 Other requirements 

Nitrous oxide shall be as specified in table 1. 
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Table 1 Other requirements 
(clause 3.2) 









Analysis 


Item 


Characteristic 


requirement 


referring 
to clause 


1 


Acidity or alkalinity 


Shall pass the test 


7.1 


2 


Halides and hydrogen sulphide 


Shall pass the test 


7.2 


3 


Purity, °/o by volume, min. 


99.0 


7.3 


4 


3 

Moisture, mg/dm , max. 


0.12 


7.4 


5 


3 3 

Carbon dioxide, mm /dm , max. 


300 


7.5 


6 


3 3 

Carbon monoxide, mm /dm , max. 


10 


7.6 


7 


3 3 

Nitric oxide, mm /dm , max. 


1 


7.7 


8 


3 3 

Nitrogen dioxide, mm /dm , max. 


1 


7.8 



4. Container and packaging 



4 . 1 Containers for nitrous oxide shall be clean and shall be intended for nitrous oxide use 
only. 

4.2 Containers in the form of cylinder shall be in accordance with TIS 356, Standard for 
pressure gas cylinders, seamless type. 

In case of used cylinders, they shall be tested in accordance with TIS 358, Standard 
for maintenance and use of compressed gas cylinders. 

4.3 The colour of nitrous oxide cylinder shall be french blue throughout its body, neck 
and shoulder in accordance with TIS 87, Standard for identification colours and 
marking for medical gas cylinders. 

4.4 Cylinder connectors shall be in accordance with TIS 1095, Standard for medical gas 
cylinder valve connection. 

4.5 Containers for liquid nitrous oxide shall be in accordance with industrial standard for 
liquefied gas storage tank, (where the standard has not been promulgated, it shall be 
subjected to the agreement between the purchaser and the manufacturer). 
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5. Marking and labelling 

5 . 1 Either on each container or the attached label shall at least bear number, letter or mark 
indicating legibly and clearly the following information: 

5.1.1 In case of cylinder 

(1) A white cross in a white circle marked at the shoulder, and the term " Nitrous 
oxide" together with its chemical formula "N 2 0" written on the container body 
in white letters of the size not smaller than 1/8 of the cylinder diameter. 

(2) Net weight in Kg. 

(3) Date, month and year of filling. 

(4) Recommendation for storage and precautions for the application, for example 
"Keep at a temperature not exceeding 37 C". 

(5) Name of manufacturer or factory or registered trade mark and packer or 
distributor with address. 

5.1.2 In case of tank nitrous oxide 

(1) The name "Nitrous oxide" and its chemical formula "N 2 0" in white letters. 

(2) Warning statement or mark for example "Stay away". 

5.2 In case foreign language is used, the meaning shall correspond to that in Thai. 

6. Sampling and criteria for conformity 

6.1 Sampling and criteria for conformity shall be in accordance with Appendix A. 

7. Analysis 

Prior to analysis, samples shall be kept at 25X2 C for at least 6 h, and the analysis 
shall be carried out at the same temperature. 
7.1 Acidity and alkalinity 

7.1.1 Apparatus(see Figure 1) 

7.1.1.1 Three glass cylinders of 30 mm internal diameter and approximately 180 mm 
in height with stoppered. The second cylinder shall be provided with a rubber 
stopper, fitted with an inlet tube having an orifice of 0.5 mm in internal 
diameter and the length almost reaching the bottom of the glass cylinder, and 
an outlet tube connected to the gas volume meter. 
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Inlet tube 
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Outlet tube connected 
to gas volume meter 



First cylinder Second cylinder Third cylinder 

Unit in millimetres 
Fig 1 Apparatus for acidity or alkalinity test 
(clause 7.1.1) 



7.1.2 Solutions 

3 

7.1.2.1 Hydrochloric acid solution, 0.01 mol/dm 

7.1.2.2 Methyl red indicator solution, 0.5 °/o by weight 

3 

Dissolve 0.5 g of methyl red in 100 cm of distilled water. 

7.1.3 Procedure 

3 3 

Add 0.2 cm of methyl red indicator solution in 350 cm of distilled water and 
heat to boiling for 5 min. Then transfer the warm solution into three glass 

3 

cylinders, 100 cm each. 

3 

The first cylinder- Drop 0.1 cm of hydrochloric acid solution. 

3 

The second and the third cylinders -Drop 0.2 cm of hydrochloric acid 
solution. 

3 

Stopper the first and the third cylinders and pass 2 dm of the gas sample 
through the second cylinder within 30 min. Compare the colour in the three 
cylinders by placing them on white surface. Unstopper and view the colour from 
top of the cylinder. Samples shall be deemed to comply with the specification if 
colour of solution in the second cylinder is not more yellow than in the first 
cylinder and pink intensity in the second cylinder is not more than in the third 
cylinder. 
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7.2 Halides and hydrogen sulphide 

7.2.1 Apparatus 

7.2.1.1 Two glass cylinders (as specify for the first and the second cylinders in 
clause 7.1.1.1). 

7.2.2 Solutions 

3 3 3 

7.2.2.1 Mixture solution of 1 cm of 0.25 mol/dm silver nitrate and 49 cm of water. 

7.2.2.2 Mixture solution of the following: 

3 3 

-1 cm of 0.25 mol/dm silver nitrate solution 

3 _ 3 

-40 cm of standard chloride solution containing 5 mg/dm of chloride 

3 3 

-0.15cm of 2 mol/dm nitric acid solution 

3 

Add water to obtain a volume of 50 cm . 
7.2.3 Procedure 

3 _ 3 

Add 50 cm of mixture solution in clause 7.2.2.1 and 50 cm in clause 
7.2.2.2 into the first and the second cylinders respectively. Stopper the second 

3 

cylinder and pass 1 dm of the gas sample through the first cylinder, the colour 
of solution shall not be intensive and after leaving for 5 min, if the occurrence of 
opalescence is less intensive than that of the second cylinder, the samples are 
deemed to comply with the specification. 
7.3 Purity 

Testing shall be performed by method 1 and method 2. In case of doubt method 1 
shall be refereed. 
7.3.1 Method 1 
7.3.1.1 Apparatus 

The apparatus shall be as shown in Figure 2. 
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M 



A is a leveling bulb of 200 cm capacity containing mercury mercury and 

connected to tube G by means of the rubber hose 
B is a burette consisting of bottle and tubes G,G with an orifice of 3 mm 

3 

internal diameter and of 100 cm capacity, being graduated to be readable to 
0.1 cm 3 

3 

C is a condenser of approximately 60 cm capacity 
D is a stopcock to the external atmosphere 
E is an inlet tube 
H is a three-way stopcock 
K is a dewer flask containing liquid nitrogen 

M is a mercury manometer consisting of tube with an orifice of 5 mm internal 
diameter 

Fig 2 Apparatus for purity analysis 
(clause 7.3.1.1) 



7.3.1.2 Procedure 
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Close the stopcocks D and H, then gradually raise dewar flask K until the level of 
liquid nitrogen reaches 2 to 3 mm above condenser C. Mercury in manometer 
should be at the constant level to show that the equilibrium state is reached. A 
suitable pressure shall be chosen as standard pressure (approximately 50 mm of 
mercury). Adjust the pressure in the apparatus to be in the range of the chosen 
pressure X0.5 mm of mercury by raising and lowering bulb A so as to produce 
and expel air in the burette. Read the mercury level on manometer through 
magnifying glass. If this mercury level is kept steady for several minutes, the 
system is deemed to be unleaked. Turn stopcock H to connect the burette to the 
inlet tube. Lift bulb A to allow the mercury to flow into burette and fill up the 
inlet tube. Close stopcock H and keep bulb A in the position slightly above the 
inlet tube. Connect the rubber hose to the inlet tube and immediately open stopcock 

3 

H to obtain gas in burette to be slightly more than 100 cm . Close stopcock H and 
remove the rubber hose from the inlet tube. Adjust the volume gas to obtain 

3 

exactly 100 cm . Gradually open stopcock H, to allow gas in burette to flow into 
the bulb C until the mercury level in the burette reaches stopcock H. Read the 
pressure of the manometer after the sample has been allowed to be completely 
condensed in bulb C for 15 to 20 min to determine the difference between this 
pressure and above the standard pressure. The difference value shall be reported in 
mm of mercury. The atmospheric pressure (Pj) and the room temperature during 
the test shall be recorded. 
7.3.1.3 Calculation 

1 ) The percentage of the uncondensable gas shall be calculated by means of the 
following formula. 
Uncondensable gas, °/o by volume =100 PVTj 



PiVJ 



Where P is the increased pressure in mm of mercury; 

3 

V is the volume of condenser in cm ; 

Tj is the room temperature during the test in absolute degree; 

Pj is the atmospheric pressure during the test in mm of mercury; 

3 

V I is the volume of gas sample in cm ; 

T is the temperature of liquid nitrogen in absolute degree; 
2) The purity shall be calculated by means of the following formula: 
Purity, °/o by volume = 100- uncondensable gas 
7.3.2 Method 2 
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Compliance is checked by the analysis specified in USP. 
7.4 Moisture 
7.4.1 Apparatus 

The apparatus shall be as shown in figure 3. 



Outlet tube (D) — e^xSTrZ^ 



Cylindrical vessel(A) 




Thermometer (E) 



Inlet tube (C) 



Glass or transparent 
vessel (E) 



A is a thin-walled cylindrical vessel made of metal, for example copper coated with 
chromium, with approximately 4 mm diameter and 7.5 to 12.7 cm high, the 
external surface being polished and not causing any difference in temperature at the 
internal and external surfaces. 

B is a glass or transparent vessel with a lid 

C is an inlet tube made of copper with an orifice of 6 mm diameter situated 
approximately 2.5 mm above the bottom of the vessel 

D is an outlet tube made of copper with an orifice of 6 mm diameter connected to gas 
volume meter 

E is a thermometer capable to read a temperature below -40 C 

Fig 3 Apparatus for analysis of moisture content 
(clause 7.4.1) 



8 
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7.4.2 Reagents 

7.4.2.1 Dry ice 

7.4.2.2 Acetone or ethanol 

7.4.3 Procedure 

7.4.3.1 Pass the gas sample through the inlet tube at a rate of approximately 1 to 

3 

5 cm /min. Add acetone or ethanol approximately half of the height into the 
cylindrical vessel. 

7.4.3.2 Gradually add small pieces of dry ice and stir well until water vapour is formed 
on the external surface of the cylindrical vessel A at the end of the inlet tube. 
Immediately read the temperature. 

7.4.3.3 Repeat the test by allowing the temperature to go up until all water vapour 
disappears. Then repeat clause 7.4.3.2 until a constant temperature is obtained. 
Provided that the temperature measured is not higher than -40 C ,the sample 

3 

shall be taken to have moisture content not exceeding 0.12 mg/dm . 

7.5 Carbon dioxide 

7.5.1 Apparatus 

7.5.1.1 Carbon dioxide detector tube 

7.5.1.2 Gas volume meter 

7.5.2 Procedure 

Pass 1050X50 cm of the gas sample through a carbon dioxide detector tube 
connected to the gas volume meter at the rate specified for each type of the detector 
tube. Read the value obtained from the detector tube. 

7.6 Carbon monoxide 

7.6.1 Apparatus 

7.6.1.1 Carbon monoxide detector tube 

7.6.1.2 Gas volume meter 

7.6.2 Procedure 

Pass 1050X50 cm of the gas sample through a carbon monoxide detector tube 
connected to the gas volume meter at the rate specified for each type of the 
detector tube. Read the value obtained from the detector tube. 

7.7 Nitric oxide 

7.7.1 Apparatus 

7.7.1.1 Nitric oxide and nitrogen dioxide detector tube 

7.7.1.2 Gas volume meter 

7.7.2 Procedure 
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Pass 500X50 cm of the gas sample through a nitric oxide and nitrogen dioxide 
detector tube connected to the gas volume meter at the rate specified for each type 
of the detector tube. Read the value obtained from the detector tube. 
7.8 Nitrogen dioxide 

7.8.1 Apparatus 

The same apparatus as clause 7.7.1 shall be use. 

7.8.2 Procedure 

Turn over the sample container so as to obtain the liquid portion and allow the 
sample to pass through a tube of suitable length in order to change into gaseous 
state and to avoid formation of frost at the inlet of the detector tube. 

Pass 500X50 cm of the gas sample through a nitric oxide and nitrogen dioxide 
detector tube connected to the gas volume meter at the rate specified for each type 
of the detector tube. Read the obtained value from the detector tube. 



Appendix A 
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Sampling and criteria for conformity 
(clause 6.1) 

A.l Lot : Nitrous oxide filled on the same day. 

A. 2 Sampling and acceptance shall be in accordance with the following sampling plan or 
its technically equivalent. 
A. 2.1 Sampling and acceptance for requirements, container and packaging and 
marking and labelling. 
A. 2. 1.1 Three containers shall be drawn at random from the same lot. 
A. 2. 1.2 Provided that samples meet the requirements of clause 3, clause 4 and 
clause 5, that lot is deemed to comply with the specification. 
A. 3 Provided that samples meet the requirements of clause A. 2. 1.2, the lot is deemed to 
comply with this standard. 
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Appendix B 
Recommendation for detector tube 

Details for carbon dioxide detector tube, carbon monoxide detector tube and nitric oxide and 
nitrous oxide detector tube can be obtained from USP. 
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